The paper provides the first published evidence for a 'U' shaped relationship between country 'league-table' ranking based on the Human Development Index (HDI) and Corruption Perception Index (CPI) and media reporting. The results suggest that the Extremity Hypothesis proposed by Heath (1996) applies to such data rather than the alternative of the Centrality Hypothesis. In the Extremity Hypothesis people are more likely to transmit information regarding extremes, perhaps because people value 'surprisingness' or think that others do so, and the inevitable polarity of league-tables would appear to invite greater attention on those countries that rank high and low. This is an important finding as it suggests that countries at these extremes could act as exemplars. However, this is not to say that at more regional scales the media may pick-up on differences between 'peer group' countries ranked towards the middle of the league-table. Much more attention needs to be given by researchers to the use of indicators and indices and what helps to influence this, especially as it would help inform further development of existing indicators/indices and the creation of new ones.
Introduction
Much effort has been placed into the development and promotion of indicators and indices (where an index is an amalgam of indicators) as tools to help achieve the goal of sustainable development (Pissourios, 2013) , and this is likely to accelerate with the recent (2016) publication of the new Sustainable Development Goals (SDGs; Hák et al., 2016) and the growing interest in the 'planetary boundaries' concept (Steffen et al., 2015) . The Earth Summit held in Rio de Janeiro in 1992 was arguably a significant catalyst for this effort to create and promote sustainable development indicators but even prior to that date there had much emphasis on indices such as the Human Development Index (HDI) as well as more specialised indicators and indices such as the Gross Domestic Product (GDP) and ShannonWiener Index of Biodiversity (H) in the realms of economics and ecology respectively. The idea behind all of these is to try and capture complex ideas and indeed datasets into single values that can readily be grasped and hence utilised by groups including decision makers (Morse, 2015) . The 'simplifying' assumption behind all indicators and indices has been criticised by some as resulting in a low utility for decision making (Hinkel, 2011; Preston et al., 2011) in an instrumental sense whereby they are used to inform decisions and measure the impacts of those decisions (Rinne et al., 2013) . But it has also been argued that they may have some value in terms of communication and thus can help bring about an indirect influence on decision-makers. However, there are limitations here. While the history of economic indicators such as the GDP suggests influences that stretch back to the 18 th century (Coyle, 2014) it can be said that they were essentially born out of the maelstrom of the recession ('Great Depression') in the 1930s with the work of Simon Kuznets in the USA and Colin Clark in the UK and Australia which aimed to establish systems of national accounting that allowed for an assessment of change over time and especially for Clark the ability to make comparisons between countries. Clark (1940) produced one of the first published rankings (league table format) of countries based upon income/capita where income had been adjusted for local purchasing power (Table 1) . The USA and Canada came top of the table while China and the developing world (notably Africa and Asia) dominated the bottom.
Indeed, it is perhaps rather sobering to consider how this table developed in the late 1930s, nearly 80 years ago at the time of writing, has a broad resemblance to contemporary league tables of GDP/capita adjusted for purchasing power.
<Table 1 near here> GDP as a measure of economic activity was intended to be used by managers of the economy and was not primarily intended as a means of communicating complex economic ideas to a non-specialist audience, and indeed much confusion can arise amongst a lay audience as to what the GDP is and how it is calculated. This is understandable, especially as the calculation of the GDP is methodologically challenging and founded upon a number of key assumptions that have changed over time (van den Bergh, 2009) , but the GDP is nonetheless widely
reported by groups such as the media as a measure of the economic prowess of a country. But the very meaning of what GDP represents can be open to multiple interpretations; something that can be surprising to economists. For example, in a recent article following the decision in June 2016 of the UK to leave the European Union (so-called 'Brexit'), Anand Menon (2016) describes a town hall meeting in Newcastle, a city in the north east of England, where he raised the possibility that 'Brexit' would reduce the country's GDP. The response from one member of the audience was bluntly dismissive of such a warning -"That's your bloody GDP…… not ours"; a response that clearly surprised the author but perhaps is symptomatic of the GDP representing an economic activity that was simply not visible or experienced by the member of the audience.
The HDI, on the other hand, represents a conscious attempt by its founding organisation, namely the United Nations Development Programme (UNDP), to create an index designed to capture what the UNDP regarded as important within their vision of human development and convey that to a broad group of 'index-consumers', including the media, meant to use that information to bring about positive change (Stanton, 2007) . Therefore, for the UNDP 'use' of the HDI was founded on its ability to spur and guide decision-makers to improve human development in their jurisdiction. Given that the HDI and CPI are intended, at least in part, to be picked up and reported by groups such as the media, previous research has explored the extent to which this has happened in the UK and globally and identified differences between the indices in the extent to which they are reported (Morse, 2013 (Morse, , 2016 . Perhaps surprisingly given that the HDI was first published in 1990 and the CPI in 1995 there is still a lack of research focussed on the use of these indices by intended 'users'; the extent to which they are used and what those uses may be. There are few studies in this area and much of the research emphasis with indicators and indices arguably remains highly focussed on their more technical aspects such as their design. One interesting dimension that should be considered is how the media reporting of indicators and indices may vary depending upon a country's place within the published league tables. The media are an important group for influencing decision-makers, although this influence is in both directions of course, and given that indicators and indices are tools that aid with communication of what can be complex concepts then one would expect them to be used by the media (Frønes, 2007; Saltelli, 2007) .
However, there is little in the way of theory to draw from here, itself a reflection of how under-developed the indicator/index use literature is at present, but one possibility is that media reporting is greater for countries at the two ends of the league table with those towards the middle receiving less coverage. This is entirely founded on the notion that the media will focus on good and bad news stories represented by those extreme ranks. At one end of that scale there is certainly an extensive literature which explores media bias towards the reporting of bad news (Haskins and Miller, 1984; Garz, 2014) , including analyses which suggest how bad news is more economically valuable for media outlets (McCluskey et al., 2015) . There are various explanations for such 'bad news bias' in a variety of sectors including the reporting of economic trends (Kollmeyer, 2004) . For example, Soroka (2006) suggest that 'Prospect Theory' in economics may play a role here as people, including journalists, care about losses more than gains of an equal magnitude and this becomes reflected in a tendency towards reporting bad news. Hence:
"Journalists will thus regard negative information as more important, not just based on their own (asymmetric) interests, but also on the (asymmetric) interests of their news-consuming audience. Observed trends in media content are, in this view, a product of asymmetric reactions to information at the individual level." (Soroka, 2006; page 374) Research has shown that this tendency to spread bad news also applies to social media such as Twitter (Naveed et al., 2011) . Aday (2010; page 146) makes the following point:
"Indeed, one reason for the persistence of a negativity bias across news genres can be traced to the fact that conflict is what Herbert Gans (1980) found to be a fundamental news norm, something that journalists look for in defining a story as newsworthy. ''Good news'' is generally seen as less interesting to viewers than ''bad news,'' especially on television." Such a tendency towards "negativity bias" could in turn have a significant influence on public opinion and behaviour (Garz, 2014) and sense-framing of the realities can become a complex interplay between events, those seeking to create a dominant interpretation of those events and how the media portrays all of this (Lewis et al., 2008) . The media can also pick up on representations of claimed 'success' as well as the bad news of failure. For example, Blackmore and Thomson (2004) explore how the discourse of successful schools in the UK and Australia, where success may be regarded through the lens of a narrow set of performance indicators, tends to crystallise around the heads of those schools; a process the authors call 'media-tion'. Governments and schools play into this portrayal of school 'success' and "in all this, heads have themselves become both 'celebrities' and 'saviours', but they are also equally open to losing out badly when things get really tough" (Blackmore and Thomson, 2004; page 316) . The use of league tables in a variety of contexts, including the ranking of educational institutions, and how these are created and represented within the media has also long been a matter for discussion (Brown, 2006 There have been attempts to formalise media reporting in terms of how it reacts to perceived good and bad news. Heath (1996;  page 81) provides a set of models of media reporting based upon two dimensions:
(1) the valence of the news, whether the news is ''good'' or ''bad'';
(2) the extremity of the news, how good or bad the news is.
For the 'extremity' of news dimension Heath (1996) suggested that two models may be possible:
1. Centrality hypothesis. Here people are more likely to transmit moderate information over more extreme information, perhaps because they are unwilling to believe the extremes.
2. Extremity hypothesis. Here people are more likely to transmit information regarding extremes, perhaps because people value 'surprisingness' or think that others do so. where the emphasis tends to be towards the good and bad news. But which of these is the case in reality? Following a number of analyses of media reporting Heath (1996) suggests that in terms of 'valency' there is a tendency to pass along bad news more than good news which confirmed the analyses of Haskins and Miller (1984) and subsequently reinforced by Soroka (2006) , Garz (2014) and others. In terms of the 'extremity' dimension Heath (1996) suggests that there is a tendency towards "central rather than extreme news" as represented by the Centrality hypothesis. However, is this always the case? After all, the league table format can arguably invite a readership to concentrate their attention more towards the top and bottom of the table (good and bad news respectively) and in the research reported here it was assumed that with regard to indicator/index league tables the extremity hypothesis is more likely to be the case. If true, then the polarisation of media attention towards the top and bottom end of league tables based on indicators/indices would have important repercussions as media reporting of the tables can reasonably be regarded as a significant source of information and hence influence for the public and indeed decision makers (Morse, 2013) .
The objective of the research reported here was to test whether indicator/index-based league tables, notably those of the HDI and CPI, do follow the Extremity Hypothesis in terms of media reporting. In effect the country league tables were employed to address the debate on centrality and extremity reporting. It should be noted that the paper makes no attempt to critique the basis of the HDI or the CPI and neither does it seek to critique the methods of calculation and assumptions that were employed. Instead the analysis makes use of the published league tables of the indices as it is the published tables that would be available to the media each year and thus be the basis for their subsequent reporting.
<Figure 1 near here>
HDI and CPI
Since its origin in the late 1980s, and first publication in 1990, the HDI has comprised three components encompassing health, education and income (Morse, 2014) . These are measured as:
1. Life expectancy as a proxy indicator for health care and living conditions.
2. Adult literacy combined with years of schooling or enrolment in primary, secondary and tertiary education.
3. Real GDP/capita ($ PPP) as a proxy indicator for disposable income.
The choice of these three as components for the HDI is not in itself all that surprising, they can be found in many lists of development indicators including those of the World Bank from 1978, but their selection does pose an immediate problem in that the units by which they are measured are obviously different; life expectancy is measured as years, education typically as a percentage and real GDP/capita in dollars (adjusted for PPP). The three components of the HDI have had a more-or-less equal weighting since inception, although the journey from raw data to the HDI has varied somewhat since 1990 (Morse, 2014) . It is not necessary here to go into the details of the calculation of the HDI and assumptions that were made by its creators each year, but suffice it to say that changes in methodology have impacted upon league table rankings for the countries. Thus a country may find itself moving up or down the league table between successive years not because of any fundamental change to the three components but because of the ways in which they have been aggregated and assumptions that rest behind this (Morse, 2014) .
The CPI was first published in 1995, and unlike the HDI the CPI is based on people's perception of corruption. It is not a direct measure of the degree of corruption within a country but how it is perceived by those who are most likely to encounter it. For obvious reasons the measurement of corruption raises many challenges (Heywood and Rose, 2014 Both the HDI and CPI have certainly had their critics over the years. For example, some critiques of the CPI can be found in de Maria (2008) and Warren and Laufer (2009) . For the CPI the reliance on surveys designed to assess the perceptions of business people and others who may not necessarily be resident in the countries they are asked to comment on results in a picture of corruption that may not necessarily match reported experiences (Donchev and Ujhelyi, 2014) , especially of those who live in those countries including the poorest who may suffer the most from corruption. In the case of the HDI some early critiques can be found in Kelly (1991) , Srinivasan (1994) , Streeten (1994) , Noorbakhsh (1998) , Sagar and Najam (1999) and Lüchters and Menkhoff (2000) . For the HDI the critiques have largely centred around the use of just three components, with no dimension covering, for example, environmental impacts (Neumayer, 2001) , and the assumptions over their relative weighting.
The UNDP has consistently argued that including more elements to the HDI would make it more complex and less transparent (see, for example, the discussion in the UNDP HDR, 1994; page 91). Critiques over the weighting of the three components have continued ever since the first HDI was published in 1990 and while the UNDP have made changes it is fair to say that the issue remains deeply contested (see for example Ravallion, 2012) . There are also distributional issues that may be hidden by the device of having a single value of the HDI for a country. A country may have a high value for GDP, and this in turn can 'push' the HDI higher, but there can be many within society who will simply not recognise this 'wealth'; as witnessed by the point made above by Menon (2016) .
While the HDI has no component that assesses corruption or indeed good governance, these are clearly related as one can readily imagine that corruption acts as brake which limits human development within a country. Various studies have explored this relationship, and it has been well reported over some years that values of the HDI and CPI do have a statistically significant relationship (Ortega et al., 2014 (Ortega et al., , 2016 ; suggesting that better human development is achieved when there are lower levels of corruption, or conversely that lower levels of corruption are found in countries with higher levels of human development. However, the strength of the relationship with CPI has been known to vary between the three components of the HDI.
Methodology
The research had a number of stages. First it was necessary to standardise the published country ranks to allow for the different number of countries included each year from 1995 onwards. Table 2 shows the number of countries included in the published league tables for the HDI and CPI from 1995 to 2014. Country rank was adjusted by standardising the published league table ranking provided by the UNDP and Transparency International so that the highest ranked country had a score of 1 and the lowest ranked country had a score of 2;
although it should be noted that low values for the adjusted rank based on the HDI and CPI equate to higher human development and less corruption respectively.
Adjusted rank = (mean rank -country rank)/standard deviation The data ranks were formally tested for multicollinearity by calculating Variance Inflation
Factors (VIF) of index rank for countries across years (independent variables) with total number of media articles as the dependent variable and they were very high (typically in the hundreds).
In order to avoid problems arising from multicollinearity in regression analysis, it was decided to use Principal Components Regression (PCR accounting for the highest degree of variance possible under the key constraint that they have to be orthogonal to the preceding components. PCR is very effective in dealing with issues of multicollinearity but is not the only technique that could have been applied to deal with this. Other options that handle multicollinearity while allowing all the explanatory variables to be retained are Partial Least Squares Regression (PLSR) and Ridge Regression (Tikhonov regularization). PLSR reduces the full set of predictors to a smaller set of uncorrelated components and performs least squares regression on them rather than the original data.
However, interpretation of the results based on components can be challenging in PLSR and there is a lack of model test statistics. Ridge regression is also a popular approach but is also controversial as the solution is found by adding rows of data to the original data matrix to disrupt the high correlations between them (Myers, 1990) . PCR was selected above these options as all that was being looked for was a quadratic relationship that suggested an increase/decrease in media reporting for countries at the top and the bottom of the league tables. Hence it was only necessary to reduce the dataset to a few principal components.
For the PCR, the time-series data for the HDI and CPI across countries were reduced by using PCA and the results are shown in Table 3 (HDI) and The outputs from the database search were the number of articles published across the globe (after adjustment for duplication) that have the respective search term. For example, the search term ALGERIA AND 'HUMAN DEVELOPMENT INDEX' will return all of the media reports published over the period 1/1/1995 and 31/12/2014 no matter where they were published. However, while the media reports included in the search span the globe it should be noted that no adjustment was made to allow for the extent of readership. Also, it should be noted that even in non-English publications an index is often reported using its English name, but this may not always be the case and hence the search returns using the Nexis database are likely to be an underestimation. In effect the use of the English names for the two indices will have the effect of picking up a segment of the media reports, and reports that solely employ, for example, the French term of the HDI (l'indice du développement humain) would not be included. Hence, the use of total counts of media reports over the 1995 to 2014 period is admittedly a somewhat basic measure by which to gauge media interest but it does have the significant advantage of simplicity.
The final stage of the research involved the regressing of HDI and CPI principal component scores for each country (computed from the adjusted ranks) on the total number of media reports for the country that mention the HDI and CPI at least once. For example, the HDI score for each country in the dataset was derived using the PC1 coefficients in Table 3 as follows:
The calculation was repeated for the PC2 coefficients of the HDI and for the CPI dataset.
Following the Extremity hypothesis of Heath (1996) it was hypothesised that countries at the extremes of the ranks (low and high) would be more likely to attract media attention than countries that are middle-ranked. Hence one would expect to see a 'U' shaped curve ( Figure   1a ) with media reporting as the dependent variable and rank (based on the HDI and CPI) as independent variables. In this instance the use of PCR allowed for the selection of the 1 st and 2 nd PCs which allowed for the testing of a quadratic relationship between scores and article counts rather than explore the contribution of each year. The quadratic models tested were as follows: 
Results
The total article count achieved for each country between 1995 and 2014 are presented in To check whether the use of PCA based on ranks, rather than the values of the indices, provided a reliable measure that could be used to explore a relationship with media reporting it was necessary to test whether the 1 st and 2 nd PCs of the HDI and CPI rank were related to each other. Plots of the 1 st and 2 nd PC scores of the HDI (dependent variables) and CPI (independent variables) are shown in Figure 3 along with the results of regressions based upon a quadratic model. Coefficients of determination (R 2 ) for all four of the regressions are between 47 and 54% and all four of the models are statistically significant at P<0.001. All the models come to the same conclusion; namely that high human development equates to low corruption and vice versa. As noted earlier, this is a well-reported conclusion in previous studies using values for the HDI and CPI (rather than rank) and provides a significant degree of confidence that that HDI and CPI PC scores based upon rank are capturing the same phenomenon.
Plots of the HDI and CPI 1 st and 2 nd PC scores against the number of media reports recorded from the Nexis database are shown in Figure 4 along with the results of fitting a quadratic regression model. The latter were the best fit models for these data distributions, although the coefficients of determination were not that high (all less than 20%). Even so, three of the models were statistically significant at P<0.001 while one was almost statistically significant (P=0.051). This suggests that for both the HDI and the CPI there is indeed a 'U' shaped 
Discussion
This paper provides the first published evidence for a 'U' shaped relationship between media interest and league table rank based on both the HDI and CPI. It would appear that media interest is indeed greatest for countries at the low and upper end of the league tables, and is less for countries that are ranked towards the middle of the league table. This follows an expected pattern of the media picking up on both bad and good news, represented by countries ranked at the bottom and top of the HDI and CPI league tables, although it is important to note that while the reporting for countries towards the middle of the league tables tends to be less there is much variation in the data (as represented by the relative low values for R 2 ) and some mid-ranked countries do attract a great deal of media attention.
Nonetheless the research does provide the first evidence for the Extremity Hypothesis developed by Heath (1996) applied here to the media reporting of two prominent indices.
While Heath (1996) suggested that his Centrality Hypothesis is more likely, the polarity of league tables with clear top and bottom ranked countries arguably lends itself to an emphasis on those extremes as this is where the 'news' (good and bad) is to be found.
Given that the use of the league (Brown, 2006) it is nonetheless a powerful vehicle for highlighting differences between countries and is widely employed for a variety of indices (Pissourios, 2013) such as the Ecological Footprint (EF) and Environmental Performance Index (EPI) The HDI is a very simplified index in the sense that it only has three elements and the CPI is based on perception of corruption derived from a rather specific group rather than being an empirical measure (Donchev and Ujhelyi, 2014) , and there is a danger that these nuances may well be lost within media reports that focus on ranks based on the indices.
There is much scope for further research in terms of the 'use' of indicators and indices,
including by group such as the media. For example, it is important to know the types of journalistic pieces (editorials, news, opinion pieces etc.) that report indices such as the HDI and CPI and the use of content analysis to explore the ways in which the indices are used within those pieces. For example, there may be two types of article:
1. Those that focus on the indices. For example, articles that discuss the press release of the latest version of an index and any trends that may be evident.
2. The use of indices to support wider points being made in articles rather than necessarily being the main focus. For example, an article may focus on the issue of corruption and the CPI maybe used to support some points being made.
Both these types of use may represent a valid use of indicators, but it could be argued that the second represents a deeper embedding of the use of indictors in ways that the creators of the indicators intended. The first type of article is perhaps more ephemeral and represents a focus on indicators at their time of release. The research reported in this paper makes no distinction between these two types of use. However, it also needs to be remembered that the media are but one group of 'consumers', albeit an important one in terms of potential influence, and one could also explore use of indices such as the HDI and CPI by groups such as civil servants, politicians, managers etc. The literature here is very sparse indeed but is certainly one that deserves to grow. Lessons that can be gleaned from the use of indicators and indices will provide much insight for the evolution of existing indicators/indices and the creation of new ones. After all, there seems little point in putting much effort into the creation and development of indicators and indices if they are not going to be used, and media attention is certainly an important step to help facilitate use.
Conclusions
This research provides the first published evidence for a 'U' shaped relationship between country ranking based on HDI and CPI and media reporting and suggests that the Extremity Hypothesis of Heath (1996) applies to such data rather than the alternative of the Centrality Hypothesis. It does indeed seem to be the case that the media focusses more on those countries ranked at the top and the bottom of the league tables, and this is an important finding given that countries at these extremes can act as exemplars of what to do/not to do.
However, this is not to say that at more regional scales the media may pick-up on differences between 'peer group' countries ranked towards the middle of the league-table. Much more attention needs to be given by researchers on the use of indicators and indices and what helps to influence it as this will help inform the further development of existing indicators/indices and the creation of new ones. 
